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Abstract
Road transportation is playing an important role in almost all of the freight movements and
contributes to the economy. It has the highest share in the modal division of transported goods.
This situation is not about to change in next years to come. Therefore, it is necessary to change the
current situation and create rules and regulations that would lead to decrease in number of
accidents either in EU or in U.S. The goal of this research is to analyze selected parameters related
to the safety of truck transportation in EU and in U.S. This thesis also identifies and compares
different safety measures, rules and regulations that govern the safety of truck transportation in
EU and U.S. The main focus is to infer different causes of accidents since number of accidents is
a good safety indicator. Finally, suggestions for improvements in terms of truck safety in EU and
U.S. are proposed.

Key words: Truck drivers, safety, policy of EU and U.S., accident factors and rates.
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Introduction

The first chapter of this thesis is introduction. It provides a general idea about the
background of road freight transportation situation, objective and organization of the thesis.
1.1

Background
Road transportation is playing a prominent role in the continuous health and growth of

Europe’s economy. Billions of tons of goods are transported on all road networks by big and heavy
trucks. Freight forwarders and logistics companies which specialize in freight transportation focus
mostly on customer satisfaction and quality of the services they provide. People expect their goods
to be delivered door-to-door as quickly as possible and always on time. This makes truck
transportation the only possible mode to meet the demand for such high levels of efficiency and
mobility (Energy and Transport DG 2006).
Trucking is an essential part of an international trade because it plays at least a little part in
almost all of the freight moves. This situation is not about to change despite increasing investment
in other modes of transportation (Burks et al. 2010).
Figure 1.1 illustrates the mode share of freight transportation in European Union (EU). It
shows the modal division of transported goods based on tonne-kilometers (tkm). It is obvious that
road transportation has the highest share. The main reason for this is the flexibility and efficiency
that only this mode of transportation can offer.
The situation in the United States (U.S.) is similar, since the trucking industry is crucial to
the modern U.S. economy. The combination of local and intercity trucking dominates expenditure
for freight transportation services in U.S. and this dominance has grown over time. The trucking
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industry had increased its revenue share to 84.3% of the total amount spent on all modes of freight
transportation in U.S. (Burks et al. 2010).

Figure 1.1: Modal distribution of goods transport performance, EU-27
Source: Huggins (2009)

In 2004, combination trucks consisted of 2.5% of the total vehicle count in U.S., including
private cars. However, according to the Bureau of Transportation Statistics (BTS), 4.8% of total
vehicle miles were traveled by these trucks. Despite the downturn of the economy in the last 5
years, the trend for the volume of goods transported is most likely to continue to increase. The
major concern in the trucking industry is increasing price of fuel (Burks et al. 2010).
The constant development of road transportation leads to the ability to move even
perishable foods from one place to another in refrigerated trucks at prescribed conditions. The use
2

of trucks of any size and capacity is irreplaceable and through the expansion of roads and
highways. Even places which are remote can be easily accessible by road vehicles.
Figure 1.2 shows the growth in the length of motorways in EU and in U.S. between 1990
and 2005. As can be seen, both lines have an upward trend. The growth rate is much higher in EU.
This is mostly due to admitting new member states throughout this period of time.

Figure 1.2: Length of highways
Source: Energy and Transport DG (2006)

Another aspect is that EU is trying to build fast corridors through all the member states.
This project is called The Trans-European Transport Networks (TEN–T) and it is funded mostly
by national governments and by funds of European Community. One of the concerns is that the
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road network is used by big and heavy trucks for transportation of goods as well as by private cars.
Cooperation of all drivers is crucial in the prevention of accidents. From this situation comes a
need for control of road transportation of goods by all the responsible authorities.
Figure 1.3 illustrates that in U.S., long–haul freight truck traffic is concentrated mostly on
major routes which connect population centers, ports, border crossings and other major hubs of
activity.

Figure 1.3: Average daily long-haul truck traffic on the National Highway System
Source: Schmitt et al. (2011)
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As can be seen from this figure, the main truck routes have heavy mixed traffic. This causes
congestions and delays to all users. An issue of road transportation safety concerning trucks that
carry goods over long distances is brought by this fact. Driving time raises because of slower
movement of vehicles on the road network and the total time of transportation process increases
as well.
Road traffic safety refers to methods and measures for reducing the risk of a person using
the road network being killed or seriously injured. Road traffic crashes are one of the world’s
largest public health and injury prevention problems. The problem is all the more acute because
the victims are overwhelmingly healthy prior to their crashes. According to the World Health
Organization (WHO), about 1.24 million people die each year as a result of road traffic crashes
worldwide (World Health Organization 2004).
The relatively low level of fatalities in rail, sea and air transport accidents either in EU or
in U.S. stands in sharp contrast to the number of road fatalities that occur every year. Major
progress has, however, been made in road safety, having as a result a noticeable yearly decrease
in road fatalities throughout the years. Main aspect of road safety measures has been implemented
to lower number of deaths in years to come. Numerous initiatives by European Commission (EC)
are underway, for example, to raise awareness and to make trucks technically safer. The number
of accidents is a good safety indicator (Huggins 2009).
In 2002 and 2004, there were over 5,000 fatalities related to truck accidents in the U.S. in
every one of these years. The trucking industry has made significant efforts in improving safety
since then. In 2008 the industry had successfully lowered the fatality rate to just over 4,000 deaths.
But truck accidents are still an issue that causes thousands of deaths and injuries each year. The
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USDOT 2009 figures show that in 22% of crashes the large truck driver was a factor. Alcohol or
drugs among heavy truck drivers were a factor in 0.31% of crashes (Schmitt et al. 2011).
Decrease in truck related accidents is encouraging. There is still a need to enforce
innovative rules and regulations in truck transportation to minimize this number.
1.2 Thesis Objective
The goal of this research is to analyze selected parameters related to the safety of truck
transportation in EU and U.S. Since measures for truck safety are the main issue of this thesis, it
is necessary as the first objective to study the state of truck transportation in EU and U.S. and make
comparisons. The second objective of this research is to identify and compare different safety
measures, rules and regulations that govern the safety of truck transportation in EU and in U.S.
The final objective is to, based on the above comparisons provide suggestions for improvements
of truck safety in EU and U.S.
1.3 Thesis Organization
This thesis is divided into seven chapters. The first chapter is an introduction. The second
chapter consists of comparison of vehicle dimensions, weight limits, and number of trucks on the
roads and other statistics of truck operations in EU and U.S. The third chapter compares the road
networks such as major routes used for road haulage and water ports which are most commonly
used in intermodal transportation. Chapter four performs a comparison of the statistics of truck
accidents. Statistics will be compared by type of collision, frequency, severity and other important
factors. Chapter five consists of identification and comparison of rules and regulations that govern
the safety of truck transportation. This includes rules that vary between EU and U.S. and authorities
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responsible for enforcing these rules. Chapter six makes suggestions for improvements based on
findings in previous chapters. The last chapter is conclusions.
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2

Comparison of Truck Operations in EU and U.S.

Since different country or region has different authorities and different rules for road
transportation, the comparison of operations in EU and U.S. is needed. In this chapter, there are
several areas in which the comparisons will be done.
2.1

Vehicle Specifications

2.1.1 EU Truck Configurations and Dimensions
According to the EU legislation, motor vehicles are grouped by categories. The definitions
below are only intended to give an overview of different categories, without mentioning all details.
The sources are two directives of the European Parliament and of the European Council
(2002/24/EC of 18 March 2002 and 2007/46/EC of 5 September 2007 respectively). In addition,
the EU legislation on driving licenses (directive 2006/126/EC of 20 December 2006) provides
information for some categories of vehicles (European Commission 2001).
As shown in Table 2.1, vehicles are divided into three categories based on the number of
wheels or presence of an engine. These are categories L, M and N. Category O represents trailers
and semitrailers and is divided into four subgroups based on the maximum vehicle mass. This
thesis concerns with Category N and Category O of vehicles. Category N consists of vehicles
divided into three subgroups with respect to the maximum mass. The most commonly used
combination on EU roads is vehicle consisting of a tractor from Category N3 and a trailer from
Category O4.

8

Table 2.1: EU vehicle categorization

Category L

This category of vehicles includes mopeds, motorcycles, motor
tricycles and quadricycles

Category M

Motor vehicles having at least four wheels and are mostly used
for the carriage of passengers belong in this vehicle category.
Category N consists of power – driven vehicles which have at
least four wheels and are used mainly for the carriage of goods.
This category is then divided into three different parts
depending on the type of the truck.

Category N

N1 – Vehicles for the carriage of goods and having a maximum
mass not exceeding 3.5 tonnes (t).
N2 – Vehicles for the carriage of goods and having a maximum
mass exceeding 3.5 t, but not exceeding 12 t.
N3 – Vehicles for the carriage of goods and having a maximum
mass exceeding 12 t.
This category consists of trailers (including semitrailers). This
category is divided into four different types concerning weight
of goods carried.
O1 – Trailers with a maximum mass not exceeding 0.75 t.

Category O

O2 – Trailers with a maximum mass not exceeding 0.75 t, but
not exceeding 3.5 t.
O3 - Trailers with a maximum mass not exceeding 3.5 t, but not
exceeding 10 t.
O4 - Trailers with a maximum mass exceeding 10 t.

Source: Olivares (2014)
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Directive 96/53/EC sets the maximum common weight and size limits, ensuring that EU
member states cannot restrict the circulation of vehicles which comply with these limits from
performing international transport operations. The current provisions on weight and dimensions
date back in part to the 1980's (European Commission 2013).
Table 2.2 presents the maximum dimensions for trucks that are allowed to perform freight
transportation in EU. The maximum length, width, height and weight values are provided.

Table 2.2: EU vehicles maximum dimensions

Maximum length:

Maximum width:

trailer = 12.00 m
articulated vehicle = 16.50 m
all vehicles = 2.55 m
superstructures of conditioned vehicles = 2.60 m

Maximum height:

(any vehicle) = 4.00 m

Maximum authorized
vehicle weight (in tonnes) :

Vehicles forming part of a vehicle combination:
Two-axle trailer = 18 tonnes
Three-axle trailer = 24 tonnes
Road trains with five or six axles = 40 tonnes

Source: Zbierka zakonov SR c.349 (2009)

Also, any motor vehicle or vehicle combination which is in motion must be able to turn
within a swept circle having an outer radius of 12.50 m and an inner radius of 5.30 m. This is an
important safety fact since every truck should be able to make sharp turns which can be seen for
example in mountain areas of Alps or Pyrenees. Three-axle motor vehicle with two or three-axle
10

semi-trailer carrying a 40-foot ISO container is set to have maximum authorized vehicle weight at
44 tonnes (Zbierka zakonov SR c.349 2009).
2.1.2 U.S. Truck Configurations and Dimensions
In U.S., standard truck configurations can take a variety of forms as shown in Table 2.3.
Truck configuration consists of a separate power unit (referred to as tractor) and a trailer. Vehicles
which comply with this standard truck configurations can operate in all 50 states in U.S. The
configurations identified in the table are those used by American Association of State Highway
and Transportation Officials (AASHTO). It is crucial to meet the weight limit of 80,000 lbs (36.29
tonnes) in order to be able to operate on the full National Highway System (NHS). Current federal
laws set the following limits on heavy vehicle weight and dimensions.

Table 2.3: Types, weight and size limits of trucks used in U.S.

Name
Intermediate Semitrailer
(WB-12)
Intermediate Semitrailer
(WB-15)
Interstate Semitrailer
(WB-19)
Interstate Semitrailer
(WB-20)
Double-Trailer
Combination (WB-20D)
Triple-Trailer
Combination (WB-30T)
Turnpike Double
Combination (WB-33D)

Length (m)

Width
(m)

Truck

2.44

Number of wheels

Trailer

Height
(m)

Tractor

Trailer(s)

13.87

10.06

4.1

6

8

2.59

16.77

12.95

4.1

10

8

2.59

20.88

14.63

4.1

10

8

2.59

22.41

16.15

4.1

10

8

2.59

22.4

2 x 8.69

4.1

6

12

2.59

31.96

3 x 8.69

4.1

6

20

2.59

34.77

2 x 14.63

4.1

10

24

Source: AASHTO (2001)
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States must permit tractor-trailer combination trucks with trailer lengths up to 14.6 m and
combination trucks consisting of two trailers with lengths up to 8.7 m per trailer to operate on the
NHS. States must also permit trucks within the length limits given in Table 2.3 with widths up to
2.66 m. As can be seen in Table 2.3 there are seven different configurations that a truck in U.S.
can have. Their biggest difference is in the length. Intermediate semitrailer is highlighted since its'
dimensions are the most similar to those used in EU. (Harwood et al. 2003)
None of the 50 U.S. states can set maximum weight limits on the NHS less than (Harwood
et al. 2003):


36,287 kg gross vehicle weight



9,100 kg for a single axle



15,500 kg for a tandem axle

2.1.3 Comparison of Typical Trucks
The aim of this section was to find and compare trucks in EU and U.S. with similar
dimensions. A commonly used truck in EU is compared with a commonly used truck in U.S. Table
2.4 compares the truck dimensions and maximum load of the two most similar trucks from EU and
from U.S.

Table 2.4: Comparison of dimensions and maximum load of the trucks from EU and U.S.

Width
Length
Height
Number of wheels
Max. load

EU truck
2.55 m
16.5 m
4.0 m
18
40 t
12

U.S. truck
2.59 m
16.77 m
4.1 m
18
36.4 t

2.2

Number of Trucks

2.2.1 Situation in the European Union
Since the transport of goods by road has increased in weight and volume over the years it
is obvious that the number of goods vehicles carrying those goods has also risen over this period
of time. As can be seen in Table 2.5, EU data reveals an average yearly increase of 3.1 % in the
number of goods vehicles from 1990 to 2006 (Huggins 2009).
Table 2.5 includes the statistics from 28 EU member states and Turkey. As it is shown in
the table it still refers to the EU consisting of 27 states (EU-27), but on 1st July 2013 Croatia was
admitted as the 28th member. The aim of this table is to show the growing tendency of the number
of heavy vehicles registered in EU over the period of 16 years.
The total stock of these vehicles expanded from 12.4 million in 1990 to 32.2 million in
2006. Heavy commercial vehicles (HCVs) are considered as road goods vehicles when the total
weight of such a truck is more than 3.5 tonnes. Close to 60 % of this increase was due to the growth
in fleet size of around 2 million units in Spain (ES), 1.6 million in Italy (IT) and around 1 million
in both Poland (PL) and the United Kingdom (UK). Based on the available data, the member states
with the highest average yearly growth rates in the number of road goods vehicles from 1990 to
2006 were Luxembourg (LU, 6.5 %), Slovenia (SL, 5.3 %), Ireland (IE, 5.1 %), Romania (RO, 4.8
%) and Spain (ES, 4.7 %). In 2006, three quarters of the fleet of road goods vehicles was made up
by those of France (FR, 17 %), Spain (ES, 16 %), Italy (IT, 13 %), the United Kingdom (UK, 11
%), Germany (DE, 9 %) and Poland (PL, 7 %) (Huggins 2009).
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Table 2.5: Number of road goods vehicles from 1990 to 2006 (in thousands)

Source: Huggins (2009)

2.2.2 Situation in the United States
A vast number of vehicles move goods over the transportation network. The trucking
industry provides an essential service to the U.S. economy by transporting large quantities of raw
materials, works in process and finished goods over land - typically from manufacturing plants to
retail distribution centers. Trucks are also important to the construction industry, as dump trucks
14

and portable concrete mixers are necessary to move large amounts of rocks, dirt, concrete, and
other building materials used in construction.

Table 2.6: Trucks by average weight from 1987 to 2002

Source: Schmitt et al. (2011)

It is shown in Table 2.6 that the nation’s truck fleet has grown significantly in number and
in distance driven over this period of 15 years, from 1987 to 2002. From all of the trucks weighing
more than 10,000 pounds registered to businesses, individuals, and organizations other than the
government, most growth has occurred at either end of the weight spectrum. Trucks between
60,000 pounds and 80,000 pounds form almost the largest category in number of trucks because
in most cases 80,000 pounds is the maximum weight allowed on the NHS without special permits
(Schmitt et al. 2011).
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2.3 Weight of Transported Goods
The nature of road transportation of goods depends, apart from the distance the goods are
transported, on the weight and volume of individual shipment, and the type of goods transported.
Table 2.7 shows the estimated tonne-kilometer (tkm) of goods transported in 2006, by the
five modes shown, in the EU-27 and in U.S. The total goods transported in U.S. amounted to 6.3
trillion tkm. This amount is, somewhat above 50% more than in the EU-27. In U.S., the major
shares were made up by rail (43%) and by road (30%). The U.S. transportation system moved, on
average, 52 million tons worth nearly $46 billion each day in 2007. On the other hand, in the
European Union relatively most goods are transported by road vehicles (46%). The interesting fact
is that tkm of transported goods by road are almost the same in EU-27 and U.S. (Huggins 2009).

Table 2.7: Comparative goods transport performance: EU-27 and USA in tkm

Source: Huggins (2009)

Considering the three main inland transport modes, road, rail and inland waterways, a more
detailed picture emerges when the tonnes and tkm measures are compared. Different modal shares
in the two measures arise from the different distances over which goods are transported by the
16

individual modes. It has to be noted, that in the different modes, different methods are applied to
calculate tonnes carried and tonne-kilometre performance. As can be seen in Figure 2.1, of the
three mode options, road (highway) was the mode that transported most goods, in terms of tonnes
loaded and in tkm. The difference in these two measures is explained by greater loads of goods
that are carried by road over relatively shorter distances, thus reducing the mode's share in total
transport in terms of tkm. The lowest share is provided by inland waterways. (Huggins 2009)

Figure 2.1: Modal share in inland goods transportation in EU
Source: Huggins (2009)

In U.S., the top 10 commodities by weight are bulk products and they accounted for 65%
of total tonnage but only 16% of the value of goods moved in 2007. The top 10 commodities by
value accounted for 58% of total value and only 13% of all U.S. tons. The leading commodities
by weight include gravel, cereal grains, and coal. The leading commodities by value are timesensitive goods, including machinery, electronics, and motorized vehicles. All types of goods are
transported by large trucks, whether they are large or small, light or heavy, gaseous, liquid or solid.
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Some bulky goods do not require packaging and travel in specialty container vehicles or vessels.
Other goods, such as computers and high-precision machinery are fragile and they may require
specially designed containers. Agricultural products such as fruits, vegetables, meat and some kind
of medicines may also require refrigeration all along their distribution chains. Dangerous goods
such as a number of chemicals and most fuels are transported securely by special means (Schmitt
et al. 2011).
International trade has grown considerably and the movement of these goods within the
U.S. is placing pressure on the domestic transportation network and on all modes. Trucks are the
most common mode used to move imports and exports between international gateways and inland
locations. This trend is expected to continue with tonnage of international trade forecast to grow
over the next years (Schmitt et al. 2011).
2.4 Economic Impact
Transport of goods is a service industry. It, not only ensures that goods move around, but
also generates wealth and provides jobs. Like many economic activities that are intensive in the
use of infrastructures, the freight transport sector is an important component of the economy
impacting on development and the welfare of populations. When freight transport systems are
efficient, they provide economic opportunities and benefits that result in positive multipliers
effects such as better accessibility to markets. When transport systems are deficient in terms of
capacity or reliability, they can have an economic costs such as reduced or missed opportunities.
Thus, from a general standpoint the economic impacts of transportation can be direct, indirect and
related (Rodrigue 2013):
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Direct impacts: The outcome of accessibility changes where transport enables
employment, added value, larger markets and saves time and costs.



Indirect impacts: The outcome of the economic multiplier effects where the price of
commodities, goods or services drop and/or their variety increases. Indirect value-added
and jobs are the result of local purchases by companies directly dependent upon transport
activity.



Related impacts: The outcome of economic activities and firms partly relying on efficient
transport services for freight. For instance, the steel industry requires cost efficient import
of iron ore and coal for the blast furnaces and export activities for finished products such
as steel booms and coils. Manufacturers and retail outlets and distribution centers handling
imported containerized cargo rely on efficient transport and operations.
The wealth created by transport services is clearly much more than these figures indicate

as there is a strong connection between the transport sector and other sectors of the economy. For
instance, the transport sector provides services to a large number of enterprises whose main activity
is not transport but whose activities nevertheless necessitate the transport of persons and goods
(Huggins 2009).
Freight, coach, railway, airline and ship companies create the group of organizations which
are providing transport services across EU. It emerges as a true industry not only by ensuring that
people and goods move around, but generates wealth and provide jobs as well. For instance, the
transport sector provides services to a large number of enterprises whose main activity is not
transport but their activities nevertheless necessitate the transportation of persons or goods. While
the largest member states were generally also those contributing most to the EU transport services,
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their ranking varied according to the principal indicators as can be seen in Table 2.8. Value added
and turnover provided by transport services in EU is shown in billion EUR. The top six
contributors to EU’s turnover and value added ranked in the same order, led by the United
Kingdom with more than 18 % followed by Germany, France, Italy, Spain and the Netherlands.
Together, these six member states made up close to three quarters of both turnover and value added
in transport services. United Kingdom and Germany combined provide 36% of value added. It is
obvious that transportation is one of the biggest contributors to the economical turnover in EU
(Huggins 2009).

Table 2.8: Top ten contributors to transport services in EU

Source: Huggins (2009)

The freight industry has many components, encompassing companies large and small. As
can be seen in Table 2.9, there were nearly 220,000 transportation and warehousing establishments
in U.S. in 2007, with more than one-half of those primarily engaged in trucking. Revenue
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generated by trucking accounted for about 34% of transportation and warehousing sector revenue
while warehousing accounted for a small share of the total percentage (Schmitt et al. 2011).

Table 2.9: Economic characteristics of transportation and warehouse establishments

Source: Schmitt et al. (2011)

2.5 Employment in Road Transportation
The freight transportation industry provides work for millions of people, supports
economic activity and investments in infrastructure that benefits freight movement.
There are over 8.7 million people employed in EU transportation services. Over a half of
this was accounted for people employed in road and other land transportation modes. Road and
other land transportation consist of road freight which is the largest subsector. Road transportation
made up 31.5% of total employment in transportation services, or 2.8 million people (Huggins
2009).
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As can be seen in Figure 2.2 road freight transport employment represents more than half
of all people employed in land transportation industry in almost all of the member states. This can
be a little confusing, since there is no rail industry in some states. Despite this fact, it is obvious
that freight transportation industry is the biggest employer.

Figure 2.2: Road freight transport employment in EU
Source: Huggins (2009)

Table 2.10 shows that employment in transportation industries in U.S. has remained steady or
has declined slightly over the decade from 2000 to 2010.
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Table 2.10: Employment in transportation establishments in U.S.

Source: Schmitt et al. (2011)

2.6

Fuel Prices
Fuel is one of the highest cost items in road freight transportation. Since this is a variable

cost, with increasing system performance (in tkm transported), the fuel cost increases as well. The
biggest problem associated with the price of diesel is that it is constantly changing and shows
considerable fluctuations. This may become a problem, especially with a long-term framework
contract that pre-determines the shipping costs.
The driver’s direct influence on fuel consumption is limited. About 82% of the energy
expended in propelling a vehicle goes into heat loss in the engine. The remaining 18% which is
the mechanical energy out of the motor is evenly split with 6% going towards overcoming rolling
friction, 6% powering acceleration and 6% overcoming rolling drag which is speed related (Frith
2012).
Since most of the trucks used for freight transportation use diesel combustion engines, the
comparison of diesel prices in EU and U.S. is provided in this section. As can be seen in Table
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2.11 the prices vary from 1.7 €/l in Italy to 1.201 €/l in Romania. This difference is mostly based
on different tax burdens that government puts on its inhabitants. The average diesel price
calculated from this table is 1.438 €/l. All of the prices were actual on the 28th of November, 2013.

Table 2.11: Average diesel prices in EU

Member
Since

Diesel
Price
(Eur/L)

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech
Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary

1995
Founder
2007
2013
2004

Ireland

State

State

Member
Since

Diesel
Price
(Eur/L)

1.329
1.504
1.312
1.345
1.321

Italy
Latvia
Lithuania
Luxembourg
Malta

Founder
2004
2004
Founder
2004

1.700
1.292
1.350
1.275
1.430

2004

1.315

Netherlands

Founder

1973
2004
1995
Founder
Founder
1981
2004

1.617
1.254
1.603
1.467
1.536
1.632
1.327

2004
1986
2007
2004
2004
1986
1995

1973

1.592

Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United
Kingdom

1.668
1.270
1.513
1.201
1.439
1.439
1.379
1.597

1973

1.548

Source: Europe’s Energy (2013)

The prices of fuel in U.S. are reported in $/gallon. There are 11 different areas of the
country taken into account. Prices vary because of the differences in state taxes since every state
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is eligible to create the tax on its own. Average price calculated from Table 2.12 is $3.921/gallon.
This is an equivalent to 0.769 €/l.

Table 2.12: Average diesel prices in U.S.

Source: U.S. Energy Information Administration (2013)

By comparing prices of diesel in EU and U.S., it is obvious, that it is more expensive in
EU. The difference in the average prices is 0.669 €/l.
The impact of fuel saving driving behaviors can generally be expected to result in an
improvement in safety. These benefits can accompany such behavioral improvements as less speed
reductions in harsh braking events and a more anticipatory driving style. However there are some
safety issues including (Frith 2012):
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Advice to accelerate rapidly to target speed could be taken too literally and could cause
shorter safety distances in traffic if not combined with proper anticipation.



Maintaining a constant speed, if misunderstood, could lead to insufficient safety margins
because of delayed in slowing down.



Applying engine braking too early may result in a different following distance to that of
normal traffic and increase the risk of a rear-end collision.



Avoiding stopping could cause problems, if it is applied near pedestrian crossings or
intersections without a clear view.
Another safety issue which has not yet been fully explored is the potential driver distraction

associated with driver feedback devices for providing fuel efficient driving messages. Since the
difference in fuel prices has been calculated at 0.669 €/l there is a strong tendency in EU to get
drivers to lower the fuel consumption to minimum and to reduce the cost of providing
transportation services. These activities from company owners create environment that can cause
more accidents and thus can be a factor concerning freight transportation (Frith 2012).
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3

Comparison of Networks for Trucks

This chapter presents more about the highway networks in EU and U.S. and the
characteristics of these roads. This chapter includes the comparison of intermodal moves and usage
of water ports.
3.1 Highway Networks
EU has one of the world’s densest transport networks. In the case of rail and highway
networks, for example, EU has considerably more infrastructure per 1,000 km2 than U.S. This
density is the result of many factors, but one of the most important ones is that transportation
demand is higher in EU than in U.S (Huggins 2009).
The Trans-European Road Network (TERN) is a project to improve the internal road
infrastructure of EU. TERN project is one of several Trans-European Transport Networks (TENT). TEN-T’s main aim is to link together existing and new highways, so that they would play an
important role in long-distance traffic. Other aims are that heavy traffic will bypass main urban
centers on the routes identified by the network, provide connections with other modes of transport
and link landlocked and peripheral regions to the central regions of EU (Luoma et al. 2006).
The network should also guarantee users a high, uniform and continuous level of services,
comfort and safety. TERN includes infrastructure for traffic management, provides information
for users about accidents or congestions ahead and deals with electronic fee collection. This road
network is being built with active cooperation from agencies on European, national and regional
level. It is shown in Figure 3.1, that all of the main cities of EU are connected by TEN-T. It is the
policy of the European Parliament to build even more highways throughout all of the current 28
member states by 2050 (European Parliament 2010).
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Figure 3.1: Trans European Transport Networks
Source: Huggins (2009)
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As mentioned before, EU has one of the densest road networks in the world. Figure 3.2
shows the comparison of the density of road networks in EU and U.S. in terms of motorway
kilometers per 100 km2 of land area. As can be seen, difference comes up to 33%.

Figure 3.2: Density of motorways
Source: Nicodeme et al. (2012)

Figure 3.3 presents the current situation concerning TEN-T networks. Total length of the
network system will stay the same. The main aim is to upgrade ordinary roads to high quality roads
or motorways. The goal is presented in Figure 3.3 and is expected to be met by 2020.

29

Figure 3.3: Length and type of TEN-T roads
Source: Nicodeme et al. (2012)

The NHS is a network of strategic highways within U.S., including the Interstate Highway
System (IHS) and other roads serving major airports, ports, and rail or truck terminals as shown in
Figure 3.4. Altogether, it constitutes the largest highway system in the world in terms of distance
in one country (Slater 1996).

30

Figure 3.4: National Highway System
Source: Schmitt et al. (2011)

The national highway system includes roads important to the U.S. economy, defense and
mobility. It consist of 256,000 km of highways. It concludes the IHS that is almost 70,000 km.
The second component is the 21 high-priority corridors. These corridors are 7,200 km in total. The
third component is the non-interstate portion of the Strategic Highway Corridor Network (SHCN),
identified by the Department of Defense. It totals about 25,000 km. These corridors and SHCN
highways are critical strategic links. The fourth component are the major SHCN connectors. They
consist of more than 3,000 km of roads linking major military installations and other defense31

related facilities. The fifth component is the rest of the NHS. About 148,000 km of important
highways serve interstate and interregional needs and provide connections to major ports, airports,
public transportation facilities, and other intermodal facilities. The 256,000 km of NHS include
only 4% of the nation's roads, but they carry more than 40% of all highway traffic, 75% of heavy
truck traffic, and 90% of tourist traffic what makes them really important factor in movement of
goods (Slater 1996).
3.2 Most Used Highways
Long-haul freight truck traffic in U.S. is concentrated on major routes connecting
population centers, ports, border crossings, and other major hubs of activity. Except for Route 99
in California and a few toll roads and border connections, most of the heaviest traveled routes are
on the IHS. There is an expectation of dramatic increase of long-haul traffic on interstate highways
and other important roads throughout the nation by 2040. It is estimated that truck travel may reach
662 million miles per day in this period of time. Although this is only an estimate, this number
brings up many safety concerns to all the authorities. Despite doubling over the past two decades,
truck traffic remains a relatively small share of highway traffic as a whole. In 2008, commercial
motor vehicles accounted for about 8% of highway vehicle miles traveled (Schmitt et al. 2011).
It is shown in Figure 3.5 that selected routes carry a significant concentration of trucks,
either as an absolute number or as a percentage of the traffic stream. Nearly 6,000 miles of the
NHS carry more than 8,500 trucks per day on sections where at least every fourth vehicle is a truck
(Schmitt et al. 2011).
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Figure 3.5: Peak-period congestion on high volume truck portions of the NHS
Source: Schmitt et al. (2011)

The 10 Pan-European transport corridors were defined as routes in Central and Eastern
Europe that required major investment over the next ten to fifteen years starting 1997. These
development corridors are distinct from the TERN, which is a EU project and includes all major
established routes in EU, although there are proposals to combine the two systems, since most of
the participating countries now are members of the EU (United Nations 2011). As can be seen in
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Figure 3.6, these routes have a big impact on Slovakia since four out of these 10 corridors run
through the country and provide better and faster connection with EU and other non-EU countries.

Figure 3.6: PAN-European transport corridors
Source: United Nations (2011)

3.3 Intermodal Moves
Intermodal transportation involves the use of more than one mode of transport for a
journey. Intermodal freight transport usually involves the transportation of freight in an intermodal

34

container or vehicle. This can be for example the use of railways (trains), ships and trucks, without
any handling of the freight itself when changing modes. The method of intermodality reduces
number of cargo handling operations and thus improves security, reduces damage and loss and
allows freight to be transported faster. This approach can also lead to reduced costs for the delivery
as well as reduced greenhouse gas emissions (MJC2 2013).
Figure 3.7 represents gross weight of goods moved by intermodal transportation in EU. As
can be seen, since 2009 the statistics did not change significantly. The results do not indicate a
success because the tonnage nowadays is similar to the one in 2002 what indicates stagnation in
intermodal moves throughout EU.

Figure 3.7: Goods moved by combined transportation in EU
Source: UIC (2012)
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Containers, also known as intermodal containers or ISO containers because the dimensions
were defined by ISO, are the main type of equipment used in intermodal transport, particularly
when one of the modes of transportation is by ship. Containers are eight feet wide by eight feet
high. Since introduction, there have been steps taken towards the adoption of other heights. The
most common lengths are 20 feet nominal, 40 feet (12 m), 48 feet and 53 feet, although other
lengths exist. If road freight transportation takes part in intermodal transportation, the most
commonly used length is 40 feet.
Figure 3.8 shows the total volume of freight loaded in U.S. from 2000 to 2013. Values are
similar to the ones from EU.

Figure 3.8: Intermodal loadings in U.S.
Source: IANA (2014)
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An example of intermodal transportation would be the transport by ship to a port, from
which the containers are either loaded directly on the wagons or are transported by truck to the rail
terminal. The containers are transported to the nearest hub by rail and are then transported to the
final destination. In general, the major part of the journey is by rail, inland waterways or by sea
and any initial and/or final legs are carried out by trucks (RFP 2012).
Truck freight transportation is frequently used for connection of the ocean and rail
segments of a global intermodal freight movement. This specialized trucking that runs between
ocean ports, rail terminals and inland shipping docks, is often called drayage and is typically
provided by dedicated drayage companies or by the railroads (Warner 2014).
3.4

Most Used Water Ports for Intermodality
Ports and harbors conduct four important functions: administrative (ensuring that the legal,

socio-political and economic interests of the state and international maritime authorities are
protected), development (ports are major promoters and instigators of a country’s or regional
economy), industrial (major industries process the goods imported or exported in a port), and
commercial (ports are international trade junction points where various modes of transport
interchange: loading or transit of goods) (Pritchard 2012).
A port can be described as a place on a waterway with facilities for loading and unloading
goods or as a place along a coast that gives ships and boats protection from storms and rough
water. As shown in Table 3.1, Rotterdam is the biggest cargo port in EU. It is also considered to
be one of the biggest ports in the world with the respect to weight of handled goods.
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Table 3.1: top ten EU-27 cargo water ports

Source: Eurostat (2013)

Containerized cargo has grown rapidly over the past decade and is concentrated on a few
large water ports. As can be seen in Figure 3.4, most of these 25 ports are located on the east coast
providing a connection with Europe. Despite this fact, the Ports of Los Angeles and Long Beach
together handle about 38% of all container traffic at water ports in U.S. While container trade at
these two ports increased by 54% between 2000 and 2010, this growth rate was slightly lower than
that reported for container cargo (Schmitt et al. 2011).
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Figure 3.9: Top 25 water ports by containerized cargo
Source: Schmitt et al. (2011)

3.5 Congestion Areas
Traffic congestion occurs when a volume of traffic or modal split generates demand for
space greater than the available road capacity. There is a number of specific circumstances which
cause or aggravate congestion. Most of them reduce the capacity of a road at a given point of time
or over a certain length, or increase the number of vehicles required for a given volume of people
or goods.
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It is shown in Figure 3.5 that congested highways carry a large number of trucks
substantially impede interstate commerce and trucks on those segments contribute to congestion.
About half of U.S. traffic congestions are caused by the high demand of traffic.

Figure 3.10: Peak-period congestion on high volume truck portions of the NHS
Source: Schmitt et al. (2011)

Most of the other congestion is attributed to traffic incidents, road work and weather events.
Recurring congestion slows traffic on 4,700 miles and creates stop and go conditions on 3,700
miles of the NHS that carry more than 8,500 trucks every day (Schmitt et al. 2011).
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A study of traffic data gathered by TomTom has revealed the 10 most congested cities in
Europe. This data was collected between January and March 2012. It was analyzed by the
congestion index developed by this company, among 31 cities across EU with populations of more
than 800,000 (TomTom 2012). The top 10 most congested cities are:


Warsaw (Poland)



Marseille (France)



Rome (Italy)



Brussels (Belgium)



Paris (France)



Dublin (Ireland)



Bradford-Leeds (United Kingdom)



London (UK)



Stockholm (Sweden)



Hamburg (Germany)

Traffic congestion has a number of negative effects. Wasting time of motorists and
passengers is reducing regional economic health. Inability to forecast travel time accurately, leads
drivers to allocate more time to travel and less time on productive activities. Wasted fuel
increases air pollution and carbon dioxide emissions owing to increased idling, acceleration and
braking. It also caused wear and tear on vehicles as a result of idling in traffic and frequent
acceleration and braking, leading to more frequent repairs and replacements. Spillover effect from
congested main routes to secondary roads and side streets is commonly known as well. Higher
chance of collisions due to tight spacing and constant stopping-and-going are frequent.
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There are also some positives outcomes connected to this situation. Congestion has the
benefit of encouraging motorists to re-time their trips so that expensive road space is in full use
for a greater number of hours per day. The standard response to congestion is expanding the road
space somehow, perhaps by widening an existing road or else by adding a new road, a bridge or a
tunnel. It has been argued that traffic congestion, by reducing road speeds in cities, could reduce
the frequency and severity of road accidents.

Congestion charge zones were created in some of the European cities such as London or
Paris. Most vehicles are charged with entry fees if entering some parts of the city. This policy
should lead to a number of effects. For example, traffic volume should decrease significantly.
Furthermore, traffic speed should increase.
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4

Statistics of Truck Accidents - Introduction

Road traffic accident also known as traffic collision or motor vehicle collision takes place
when a vehicle collides with another vehicle, pedestrian, animal or other stationary obstruction
such as a tree or utility pole. Road traffic accident may have many different results. Few of them
are injury, death, vehicle damage and property damage. This chapter provides comparisons
considering many different causes of road traffic accidents. These comparisons will be made
between EU, U.S., Slovakia and Texas so it provides a good overview of the truck accident
situation in these four areas.
Road accidents are caused mainly by humans when they neglect or refuse to follow laid
down rules, signs and regulations concerning the use of roads. An estimate of over 1.2 million
people are killed in road crashes each year and as many as 50 million are injured (Ubani 2013).
Smeed's Law is an empirical rule relating traffic fatalities to traffic congestion as measured
by proxy of motor vehicle registrations and country population. Smeed interpreted his law as a law
of human nature. The number of deaths is determined mainly by psychological factors that are
independent of material circumstances. People will drive recklessly until the number of deaths
reaches the maximum they can tolerate. When the number exceeds that limit, they drive more
carefully (Dyson 2006). This law provides a good example on how people think while driving.
A study by Rumar (1985), using crash reports from the United Kingdom and U.S. as data,
found that 57% of crashes were due solely to driver factors, 27% due to combined roadway and
driver factors, 6% due to combined vehicle and driver factors, 3% due solely to roadway factors,
3% due to combined roadway, driver and vehicle factors, 2% due solely to vehicle factors and 1%
due to combined roadway and vehicle factors.
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Human factors in vehicle collisions include all factors related to drivers and other road
users that may contribute to a collision. Examples of such factors include driver behavior, visual
and auditory acuity, decision making ability and reaction time. Driver impairment describes factors
that prevent drivers from driving at their normal level of skill. Common impairments are for
example alcohol, physical impairments such as poor eyesight, age, fatigue (sleep deprivation),
drug use and distraction such as conversations and operating a mobile phone while driving. Road
design is crucial for safe driving. Research has shown that careful design and maintenance, with
well-designed intersections, road surfaces and visibility and traffic control devices can result in
significant reduction in accident rates. The last factor is vehicle design and maintenance. A well
designed and well maintained vehicle, with good brakes, tires and well-adjusted suspension would
be more controllable in an emergency and therefore be better equipped to avoid collisions.
Seatbelts and center of gravity are also very important parts of this category (Lum 1995).
4.1 Total Number of Fatal Accidents
Over 95% of road accidents involve some degree of driver behavior combined with some
other factors. Usually the primary cause of an accident is the behavior of the driver. Most of the
collisions are caused by excessive speed or aggressive driver behavior. Despite this fact, drivers
always try to blame road conditions, equipment failure or other aspects (SmartMotorist 2008).
As can be seen in Figure 4.1, the number of reported accidents in US and in the state of
Texas have unstable characteristics. There is no trend, because the values vary in this period of
four years from 2009 till 2012. On the other hand, there is a noticeable decline in number of
accidents in EU and in Slovakia during the same years. Slovakia is one of the member states and
follows the vehicle policies and driving regulations implemented by EU. Only around 1% of all
the fatal accidents in EU take place in Slovakia. On the other side, around 10% of all US accidents
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took place in the state of Texas, which is the largest state by the area. This figure consists of the
fatal crashes of all users that were noticed during this period of 4 years. Further division of these
collisions will be provided in this chapter.

Total number of fatal accidents
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Figure 4.1: Total number of fatal accidents
Source: European Commission (2014), MV SR (2011, 2013), TxDOT (2013), NHTSA (2012,
2013, 2014)

Figure 4.2 compares the number of fatal accidents per thousand vehicles registered. As can
be seen, the best results are in EU in 2012 when there was 0.116 accidents per 1000 vehicles
engaged in a fatal accident. Slovakia had the worst ratio in 2009, but after implementing new
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regulations from EU the situation improved. Also in Slovakia there was an incentive to provide
money for scrap automobiles in order for people to buy new ones in 2009. This is one of the reasons
why number of registered vehicles raised and thus the ratio improved as well. In 2012 the worst
situation was in Texas with 0.15 accidents per thousand registered vehicles.
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Figure 4.2: Number of fatal accidents per thousand registered vehicles
Source: The State of Texas (2013), MV SR (2014), Statista (2013), European Commission
(2012)

4.2 Statistics by Type of Accident
Road traffic accidents generally fall into one of four common types:
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Lane departure crashes, which take place when a driver leaves the lane they are
currently in and collide with another vehicle or a roadside object (these include headon collisions and run-off-road collisions)



Collisions at junctions (rear-end collision and angle or side impacts)



Collisions involving pedestrians and cyclists



Collisions with animals

Despite this division of types of accidents there are other types that occur and are important
to mention. Rollovers are not very common, but lead to greater rates of severe injuries and deaths.
Some of these are considered to be secondary events that occur after a collision with a run-offroad crash or a collision with another vehicle. This section compares the statistics of few different
types of accidents.
4.2.1 Head-On Collision
A head-on collision is a traffic collision where the front ends of two vehicles hit each other.
This type of accident belongs to a category of crashes called lane-departure or road-departure. The
driver fails to stay centered in his lane and either leaves the roadway or crosses the centerline,
possibly resulting in a crash. The relative velocity of vehicles travelling in the opposite directions
is high resulting in poor outcome. The likelihood of head-on collision is at its greatest on roads
with narrow lanes, sharp curves, and no separation of lanes of opposing traffic. Therefore the roads
with the greatest risk of head-on collision are busy single-carriageway roads outside urban areas
where speeds are the highest (Eurorap 2014).
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4.2.2 Side Collision
Side collisions are vehicle crashes where the side of one or more vehicles is impacted.
These crashes often occur at intersections or while one vehicle is overtaking a slower vehicle or
when two vehicles pass on a multi-lane road. In U.S., this type of collision is also known as angled
and sideswipe collision. Vehicle damage and occupant injury is more likely to be severe, but this
varies mostly on the type and part of the vehicle that is struck. Other important factors are safety
features, the speed of both vehicles and vehicle weight and construction. In the case of collision in
an intersection, the cause is often a result of one vehicle failing to obey traffic signals or signs.
4.2.3 Rollover
By far the deadliest risk trucks face is a rollover accident. These accidents are directly
related to a vehicle’s stability in turns. Stability is influenced by the relationship between the center
of gravity and the width of the truck. The width is a distance between the left and right wheel. A
high center of gravity can make vehicle unstable in fast turns or sharp changes of direction and
thus increasing the odds that it will tip over once it begins to skid sideways (HSW 2014).
The majority of rollovers occur in curves, primarily on the on- and off- ramps, where
misjudgment of a driver leads to excessive speeds for the vehicle with such high center of gravity.
Dozing, not paying attention to the road and distraction necessitate sudden corrections of course
of the vehicle also lead to rollovers. Three control errors that are relatively unique to truck rollovers
are turning too sharply, turning too little to remain on the road and overcorrecting path errors. A
quarter of rollovers result from failing to adjust speed to the height and weight of the load that is
being carried. There are programs in place that could improve safety through the use of video
instruction. This is to show the truck drivers circumstances before rollover accident occurs. Such
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a simulation can allow drivers to experience the results of rollover inducing errors without the
actual consequences (McKnight 2008).
4.2.4 Accident Classification and Comparison
Different types of accidents need to be classified in order to describe their frequency.
Classification scheme developed by Volvo Accident Research Team reflects potential
development areas from the perspective of a truck manufacturer and helps to focus on areas with
the greatest potential benefit (Volvo Trucks 2013).
It is shown in Figure 4.3 that only 15% to 20% of the road users that are injured or killed in
accidents involving heavy trucks are truck occupants. The conclusion that most of these accidents
are head-on collisions can be drawn from this statistic. About 45% of the accidents include a
rollover, either in the initial phase or later as a consequence of specific driving maneuvers. Based
on this fact it can be calculated that rollover occurs in 7.7% of all truck accidents. Unbelted truck
occupants run the risk of being thrown about inside the cab or even ejected from the vehicle. As a
result of these actions, drivers can suffer serious injuries even in quite minor accidents such as a
relatively simple 90 degree rollover (Volvo Trucks 2013).
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Figure 4.3: Frequency of accidents causing injury to truck occupants
Source: Volvo Trucks (2013)

Car occupants are by 55% to 65% the largest proportion of those injured in accidents
involving heavy trucks as can be seen in Figure 4.4. In these types of accidents the truck driver is
usually uninjured or only slightly injured. Car occupants are often injured due to a severe
deformation of the car’s passenger compartment. The difference in geometry and weight between
a heavy truck and a car results in the extreme deformation of the car due to high collision impact.
The most common type of accident between trucks and cars is during the lane changing or merging
process (Volvo Trucks 2013).
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Figure 4.4: Frequency of accidents causing injury to car occupants
Source: Volvo Trucks (2013)

Unprotected road users such as pedestrians, cyclists and motorcyclists account for 15% to
20% of those killed or injured in accidents involving large trucks. The consequences for these
users are usually very severe. The main cause is the limited visibility. It seems that blind spots
around trucks are unfamiliar to other road users. Since the comparison is done based on the impact
point on large truck and initial impact point on other vehicle this group of accidents will not be
considered (Volvo Trucks 2013).
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Table 4.1 shows the division of impact point on large truck and initial impact on other
vehicle. It was calculated based on the classification developed by Volvo provided for EU. It can
be seen that front-front accidents occur the most. Front of the large truck is the impact point in
72% of accidents involving heavy trucks.

Table 4.1: Percentage of accidents involving large trucks in EU

Impact point on
large truck
Front
Side
Rear
Total

Initial impact point on other vehicle
Front
Side
Rear
Total
35%
16%
21%
72%
16%
4%
0%
20%
8%
0%
0%
8%
59%
20%
21%
100%

On the other side, Table 4.2 represents the same distribution calculated based on the data
from U.S. It can be seen that head-on collisions and side collisions occur more frequently than in
EU. The biggest difference between EU and U.S. is in rear collisions when taking impact point on
large truck into account.

Table 4.2: Percentage of accidents involving large trucks in U.S.

Impact point on
large truck
Front
Side
Rear
Total

Initial impact point on other vehicle
Front
Side
Rear
Total
31%
25%
6%
62%
15%
3%
0%
18%
19%
1%
0%
20%
65%
29%
6%
100%
Source: NHTSA (2014)
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4.3 Accident Severity
One approach to understand accident severity is to investigate the relative frequency of
accident severity. This concept can be visualized as a pyramid, where fatal accidents stand at the
top of such a pyramid. These accidents are relatively rare. At the base of the pyramid there are
traffic conflicts such as interactions between road users which do not result in an accident. The
levels in between consist of accidents resulting in severe and slight injuries, as well as accidents
that only result in property damage (Volvo Trucks 2013).
In this section some comparisons of accidents involving trucks will be made based on the
two severity categories: fatal accidents and accidents that involve serious injuries. Fatal injuries
include all the victims who die within 30 days of the accident as a result of injuries sustained.
Figure 4.5 shows the numbers of fatal accidents involving trucks over the period of four
years in U.S., EU, Slovakia and Texas. As can be seen from the figure, there is a raising trend in
U.S. and in Texas. On the other hand, the biggest reduction in EU was in 2012. The number of
fatal accidents in U.S. is almost seven times higher than in EU. In fact, the number of fatal
accidents in Texas alone is close to the number in entire EU.
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FATAL ACCIDENTS INVOLVING HEAVY
TRUCKS
Slovakia

2010

2011

543

444
28

35

38

408

584

377

565

3494
46

296

547

3211
2009

Texas
3802

EU

3633

USA

2012

Figure 4.5: Fatal accidents involving heavy trucks
Source: European Commission (2011, 2012, 2013, 2014), NHTSA (2011, 2012, 2013, 2014),
MV SR (2011, 2013)

The highest number of accidents occurs in U.S. Figure 4.6 shows the number of fatal
accidents per thousand registered heavy trucks. The worst situation is by far in Texas. It is caused
by high number of accidents and by low number of vehicles registered in this state. The best
situation during this period was in EU with as low as 0.013 fatal accidents per thousand registered
vehicles. Rates have a downwards trend in EU and Slovakia. On the other side, accident rates in
U.S. and Texas are rising over this period of time from 2009 to 2012.
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NUMBER OF FATAL ACCIDENTS PER
THOUSAND REGISTERED TRUCKS
Texas

2010

2011

0,098

0,013

0,370

0,135

0,017

0,354

3,426

3,966

Slovakia

0,127

0,017

0,324

3,026
0,171

0,016

0,293

2009

EU
3,575

USA

2012

Figure 4.6: Fatal accidents per thousand registered heavy trucks
Source: The State of Texas (2013), European Commission (2013), NHTSA (2014), MV SR
(2014)

Injuries are not always correctly classified by severity in police accident reports.
Definitions of injuries are often not clear and there is no standardization whether in EU or U.S.
Long term impacts of traffic injuries are poorly documented. There are reasons to believe that a
number of people living with lasting impairments as a result of traffic injury is likely to be
increasing (Masniak 2008).
On the other side, Figure 4.7 shows the comparison of number of injury accidents involving
large trucks. The number of injury accidents was higher in U.S. than in EU. Similarly, Texas has
a higher number of injury accidents than Slovakia. Since number of fatal accidents is almost 7
times higher in U.S. than in EU, one can expect the same ratio in injury accidents. In reality the
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difference in injury accidents is not as big as in fatal ones. The main concern of EU authorities is
to reduce number of all road accidents to minimum throughout EU. After implementation of new
road safety policy, expected decrease of road fatalities and injuries is noticeable in year 2011. In
U.S. the situation is much worse since the number increases each year by a big margin.

INJURY ACCIDENTS INVOLVING HEAVY
TRUCKS
EU

Slovakia

Texas

2009

2010

2011

5431

533

4670

687

22609

28254
4711

825

5101

819

24680

26902

53000

58000

63000

77000

USA

2012

Figure 4.7: Injury accidents involving heavy trucks
Source: European Commission (2014), NHTSA (2011, 2012, 2013, 2014), MV SR (2011, 2013),
TxDOT (2010, 2011, 2012, 2013)

Figure 4.8 shows the numbers of injury accidents per thousand registered heavy trucks.
The lowest ratio from 2009 to 2012 was every year in EU. Numbers of Texas and Slovakia have a
tendency to decrease over the years. On the other side, the situation in U.S. is getting worse. The
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worst situation overall is in Texas. There are not many heavy trucks registered in this state since
the registration taxes are high so the operators register their trucks in different states with lower
fees all over the country.

NUMBER OF ACCIDENTS PER
THOUSAND REGISTERED VEHICLES
Texas

2010

2011

1,864

0,663

7,497

2,438

0,829

6,134

39,209

44,668
2,989

0,789

5,385

3,041

4,830

0,729

2009

Slovakia

39,669

EU

52,144

USA

2012

Figure 4.8: Injury accidents per thousand registered heavy trucks
Source: The State of Texas (2013), European Commission (2013), NHTSA (2014), MV SR
(2014)

Property damage only (PDO) is the most common type of accident. The only negative
aspect of such an accident is financial loss. Nobody gets hurt in this type of accident. It is
impossible to make a comparison of this type of an accident in this thesis, since EU does not keep
statistics about this.
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Another important comparison is the place where the truck accidents occur. The basic
division can be made by splitting them into the ones that happen on urban and on rural roads. An
urban road is defined as a road that is located within the boundaries of a built-up land area. This
land area may be depicted by use of sign posts showing the entries and exit areas of a particular
urban zone. In U.S., urban roads are typically within the city limit. Rural roads on the other hand
are roads in the country. Highways are in most parts associated with this type of roads. As can be
seen from Figure 4.9 there are differences in the proportion of accident locations in EU, U.S.,
Slovakia and Texas. In EU and Slovakia roads are divided into urban, rural and highways. On the
other side, in U.S. and Texas motorways are proportionally divided into urban and rural roads
based on their location in the network. There is also a big number of unknown values in EU.

URBAN VS. RURAL ROADS
Urban roads

Rural roads

Motorway

Unknown
1%

1%
6%

8%

15%

34%

38%
36%

24%

55%

EU

65%

U.S.

56%

61%

SLOVAKIA

TEXAS

Figure 4.9: Urban vs. Rural roads accident occurrence
Source: NHTSA (2012), Pace et al. (2012), FMCSA (2011)
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In Figure 4.10 is shown the comparison of large trucks accidents based on the time of the
week that they occur (weekdays and weekend). As can be seen, in EU only 13% of all accidents
happen on weekend (Saturday and Sunday). On the other side, in U.S. 21% of truck accidents take
place during weekend. Slovakia and Texas are in between these two values.

EU

U.S.

13%

21%
Weekdays

Weekdays

Weekend

Weekend

79%

87%

Slovakia

Texas
16%

19%
Weekdays

Weekdays

Weekend

Weekend

81%

84%

Figure 4.10: Weekdays vs. Weekend accident occurrence comparison
Source: NHTSA (2012), Pace et al. (2012), FMCSA (2011)
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During working days the roads are more congested and thus the possibility of an accident
raises. In some EU countries the regulations prohibit truck drivers to do their jobs during peak
hours and also during some time on weekend. The issues of truck driver working hours in EU will
be discussed in next chapter.
As can be seen in Figure 4.11 about two thirds of all truck accidents occurred during
daytime (6:00 a.m. to 6:00 p.m.) and one third during night time (6:00 p.m. to 6:00 a.m.). The most
accidents during daylight occur in Slovakia and the least in Texas.

Daylight/Nightime accident occurence

70%
60%
50%
40%
30%
20%
10%
0%

69%

66%

64%
36%

34%

63%
37%

31%

Nighttime
Daytime
EU

U.S.

Slovakia
Daytime

Texas

Nighttime

Figure 4.11: Daylight vs. nightime accident occurrence
Source: NHTSA (2012), Pace et al. (2012), FMCSA (2011)

Another interesting fact is that in EU member states it is mandatory to keep the lights on
during daytime for all road users including heavy trucks. This regulation was supposed to reduce
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the number of accidents, but it does not lead to a noticeable decrease in accidents during the day
time. Based on this, some of the EU member states, e.g. Austria, already introduced voluntary use
of lights during the daytime, but still this regulation has an important meaning concerning safety.
4.4 Age of Drivers
The road safety of older drivers is to a large extent determined by two factors: functional
limitations and physical vulnerability. These two factors contribute to the relatively high fatality
rate as a result of accidents. As people age, functional limitations and disorders occur. This is
particularly the case in the decline of motor functions like muscle strength, finely tuned
coordination and the ability to adapt to sudden changes in bodily position. There are indications
that a decline in visual and cognitive functions, as a part of normal ageing has road safety
consequences as well. Examples are eye disorders such as cataract, macular degeneration and
glaucoma, and diseases like stroke or diabetes (European Commission 2010).
In every crash and fatality statistic, young drivers are over-represented with a risk factor
two to three times higher than those of more experienced drivers. Young driver crashes are
different from those of more experienced drivers, frequently as a result of loss of control and high
speed. Alcohol consumption even in low quantity has a greater impact on youngsters than on older
drivers. High crash rates result mostly from immaturity, lack of experience, impairment and
lifestyle. Young men in particular are often over-confident with their driving skills (European
Commission 2012).
Possibilities for improvements can be found in driver instruction and in the application of
technologies for controlling the access to the traffic system and to monitor actual driving behavior.
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A complex area in this respect is the training of how to recognize personal skill limitations and
how to manage safety margins according with it (European Commission 2012).

AGE OF TRUCK DRIVERS IN ACCIDENTS IN
U.S.
0-26

26-35

36-45

46-55

56-65

66-75
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15%
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AGE OF TRUCK DRIVERS IN ACCIDENTS IN EU
0-24

25-39

40-59
1%
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Unknown

16%

26%

24%

33%

Figure 4.12: Comparison of age of truck drivers
Source: Pace et al. (2012), FMCSA (2011)
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Figure 4.12 presents the distribution of age of truck drivers in EU and in U.S. involved in
accidents. As can be seen the division of age groups differs between EU and U.S. There are more
age divisions in U.S. compared to EU. Despite this fact the conclusion that most of the accidents
are caused by drivers of age between 36-59 if we combine these two pie graphs together. This is
an interesting fact, since drivers of this age should be experienced and their prediction of the road
ahead should be on high level. On the other hand, most of the people employed as truck drivers
are part of this age category.
4.5 Speeding Factor
One of the major causes of road accidents daily is over speeding according to the U.S.
Department of transportation. This happens when drivers drive above the regulated speed limits
(Ubani 2013).

Figure 4.13: Relative stopping distance
Source: Cooper (2014)
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As can be seen in Figure 4.13 speed is the crucial factor in braking distance of large trucks.
Since they are really heavy, it is harder and it takes more time and space to stop them on the road
and thus prevent a collision with any possible obstacle on the road ahead. For example braking
from 60 mph to stop takes more than 350 feet. This difference may not seem as very big, but with
increasing speed the stopping distance of large trucks gets much longer and thus causing more
fatal accidents.
As can be seen in Figure 4.14 excessive speeding is a cause of 11% accidents in EU and in
U.S. they account for 23% of heavy truck accidents. This figure shows that the situation in U.S. is
more than twice as bad as in EU. This finding brings up a question of better monitoring of driving
skills of truck drivers in U.S. The need to lower accidents caused by speeding should play a leading
role in the plans of agencies responsible for creating and enforcing rules and regulations.

SPEEDING INVOLVEMENT IN TRUCK
ACCIDENTS
Over the limit

No speeding violation

77%

89%

23%

11%
EU

U.S.

Figure 4.14: Speeding involvement in truck accidents
Source: Pace et al. (2012), Burks et al. (2010)
64

Based on the above statistics, speeding is the most common cause of an accident if the
cause is the human factor. Next one is distraction or inattention due to the use of cell phone, eating
or drinking. Failure to keep in proper lane, obscured vision by weather, roadway design or other
vehicles using the road are another common causes. Failure to yield right of way, impairment
(fatigue, alcohol, drugs, and illness), improper following, and failure to obey traffic signs or
overcorrecting are driver related causes of accidents.
4.6 Alcohol and Drug Use
It is advised that individuals who have used alcohol or have alcohol in their system should
never take the risk of sitting behind the wheel. Even a little quantity of alcohol can have a huge
influence on one´s driving ability. Driving under the influence of alcohol or drugs may result in
fatal crash. It goes without assaying that driving under the influence is hazardous and irresponsible.
Alcohol is a drug that affects person’s skills, mood and behavior (Ubani 2013).
Drivers are considered to be alcohol-impaired when their blood alcohol concentration
(BAC) is 0.08 grams per deciliter (g/dL) or higher. Thus, any fatality occurring in a crash involving
a driver with a BAC of 0.08 or higher is considered to be an alcohol-impaired-driving fatality
(NHTSA 2012). As shown in Figure 4.15 relative risk of an accident while driving with blood
alcohol concentration of 0.21 g/dL is over 30% compared to 8% of 0.12 g/dL.
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Figure 4.15: Relative risk of an accident based on blood alcohol levels
Source: Kloeden et al. (1997)

As can be seen in Figure 4.16, the number of accidents concerning truck drivers with blood
alcohol level over the limit is 2% in U.S. and 0.5% in EU. Based on this finding we can say that
alcohol or drug usage does not play a big role in the cause of truck accidents. Most of these drivers
are professionals, who are responsible and trained to do their job safely. Despite this number,
actions need to be taken in order to bring this number to zero, because there is no place for drivers
under the influence behind the wheel. This statistics differ from country to country in EU, since in
some member states the legal limit of BAC is zero g/dL (for example in Slovakia) and in others it
is 0.02 or 0.05 g/dL. That means that drivers are allowed to drink one beer or one glass of wine
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before driving. This raises many questions about protection of other road users and also about safe
policies of some member countries of EU.

Alcohol involvement in truck accidents
100,00%
80,00%
60,00%

40,00%
20,00%
0,00%
EU

U.S.
0,00 g/dL

Over the limit

Figure 4.16: Alcohol involvement in truck accidents
Source: NHTSA (2012), Whistler (2013)

While in most member states of EU the blood alcohol level is zero, in U.S. the FHWA has
established 0.04% as the blood alcohol concentration level at or above which the driver is
considered to be driving under the influence and is a subject to lose the license. When the driver
is found to have any detectable amount of alcohol in the system above zero, he will be put out of
service for a minimum of 24 hours.
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4.7 Cost of Accidents
The consequences of road accidents over the years proved to have devastating effects on
the victims. It leaves a lasting scar on many participants with bad consequences such as loss of
lives, regrets, everlasting pain and financial deadlock (Ubani 2013).
An externality is an effect of a purchase or the cost or benefit that affects a party who did
not choose to incur that cost or benefit. An example of a negative externality or also called external
cost for road transportation companies is the cost of accidents. In order to protect companies from
paying these expenses it is mandatory whether in EU or in U.S. to have an insurance. There are
many different types of insurance available, but truck insurance and insurance of cargo are the
ones that every company that wants to provide transportation services needs to have. Individuals
involved in motor vehicle accidents can be held financially responsible for the consequences of an
accident. Since these costs can be very high it is recommended that drivers carry liability insurance
to cover potential costs such as property damage, injuries to passengers and other drivers or
fatalities.
Road crashes contribute to any country’s annual Gross National Product (GNP). These are
resources that no country can afford to lose, especially those with developing economies. An
estimate of the total national cost of road accidents helps governments to realize the heavy
economic losses being annually described in socio-economic aspects of road accidents.
Responsible authorities have to try to reduce these losses by providing road safety improvements
and expenditure on road safety should be seen as an investment and not as a cost (World Bank
2002).
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A study for the EU provides the estimates of traffic crash costs. Total cost of fatal crash is
1,789,754€ and the total cost of an injury accident is 53,376€. Results of a study for Capital Region
Intersection Safety Partnership (CRISP) indicate that direct and human costs average $1,819,800
for a fatality, $361,700 for a major injury and $47,200 for a minor injury. It is hard to make a
comparison of these values since the exchange rate changes constantly and the data provided for
injury costs differ between EU and U.S (VTPI 2013).
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5

Truck Transportation Rules and Regulations

There are many laws, regulations and agreements concerning freight transport. These rules
need to be followed by all operators of heavy trucks either in EU or U.S. The main rules cover
road transport safety, security and environmental protection. This chapter explains how these rules
affect road transport business in general and shows the main differences of running the transport
company in EU and in U.S. It may seem like the regulations in place do not differ much, but even
the smallest difference may be the key to reduction of truck fatal accidents on the roads each year
(Department for Transport 2012).
Safety is the main focus of Federal Motor Carrier Safety Administration’s (FMCSA)
mission. They try to work together with trucking industry and envision a future of smart
technologies that support the expanding role of the trucking industry to improve safety, security
and efficient transportation of goods. A series of guides has been developed to assist carriers,
drivers, fleet managers and other interested individuals to learn more about safety and security
systems (FMCSA 2014).
5.1 Driver Regulations
All drivers must follow a set of regulations if they drive a Commercial Motor Vehicle
(CMV). In general, a CMV is a vehicle that is used as part of a business and is involved in interstate
commerce in U.S. and fits one of these descriptions (FMCSA 2014):


Weighs 10,001 pounds or more



Has a gross vehicle weight rating or gross combination weight rating of 10,001 pounds
or more



Is transporting hazardous materials in a quantity requiring placards
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Human factor is the cause of more than 80% of all heavy truck accidents in EU, of which
tiredness is a significant factor in almost 20% of accidents involving heavy commercial vehicles
in EU. This fact raises one of the most important questions of freight transportation that is how to
regulate drivers (European Commission 2014).
Increasing fuel prices and demands on drivers have made driver training programs more
important nowadays. It should improve driver skills, resulting in reduced fuel consumption, safer
driving behavior and reduce impact on the environment. Drivers need to improve their vehicle
knowledge and raise the level of professionalism (Volvo Trucks 2012).
5.1.1 Driver Licenses
Driving CMVs, which are primarily tractor-trailers requires advanced skills and knowledge
above and beyond those required to drive a car or other light weight vehicle. The Federal Highway
Administration has developed testing standards for licensing drivers. In U.S., drivers are issued
the CMV licenses only after they have passed a written test and a practical test given by the State
or approved testing facility. The minimum age of an applicant for such a license in U.S. is usually
21, as required by the United States Department of Transportation (FMCSA 2014).
In U.S. all of the drivers must prove that they are healthy enough to safely drive a truck.
A valid medical certificate must be filled out by a qualified doctor and a copy provided to the state
Bureau (or Department) of Motor Vehicles compliance unit. Some examples of an impairment
which disqualifies a driver include the inability to grasp a steering wheel or operate foot pedals,
insulin use, hearing loss, alcoholism, and other conditions which increase the risk of an accident.
This medical certificate is usually valid for 2 years (FMCSA 2014).
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In U.S., training may be obtained by completing a qualified training program through a
truck driving school. These trainings specialize in teaching potential truck drivers the necessary
skills and knowledge on how to properly and safely operate a truck, including map reading, trip
planning, compliance with U.S. Department of Transportation regulations, as well as backing,
turning, hooking a trailer and road driving. It also provides skill tests as well as advanced driving
techniques such as skid avoidance and recovery and other emergency actions for situations as a
breakaway of the trailer or hydroplaning.
In EU in order to be licensed to drive heavy trucks, a candidate has to go to driving school
first. It is necessary to obtain Type C driving permit for truck and Type E for trailer. In EU, a heavy
truck is defined as a vehicle with total mass exceeding 3,5 tonnes. So, in order to become
a professional truck driver, one needs to obtain a so called C+E driving license. Training consists
of theoretical parts as well as of test drives with a licensed instructor. On top of the C+E license,
any person who is required to drive a vehicle with a digital tachograph fitted must have a driver
card. Regular renewal period for truck driver's license is set to five years. Furthermore,
professional drivers will have to undergo medical check each time their licenses are renewed. EC
proposed a new directive to improve professional driver training standards to ensure that drivers
have up-to-date skills and knowledge by setting up a compulsory minimum level of training where
drivers learn about safety rules, compliance with legislation and related issues such as health and
safety, servicing and logistics. Training lasts 280 hours divided into eight weeks. Brief refresher
course has to be done every five years (European Commission 2006).
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5.1.2 Hours of Service

EU laws set the maximum time at the wheel for professional drivers where part or all of
the journey is in more than one member state of EU. Regulation (EC) No 561/2006 of the European
Parliament and of the Council of 2006 on the harmonization of certain social legislation relating
to road transport lays down rules and regulations on driving times, breaks and rest periods for
drivers engaged in the carriage of goods. This Regulation also aims to promote improved
monitoring and enforcement practices in EU member states, working conditions and road safety.
It applies to the vehicles that transport goods and where the maximum permissible mass of the
vehicle including trailer or semi-trailer exceeds 3.5 tonnes (European Commission 2006).
In EU, the daily driving time without breaks should not exceed nine hours. However, the
daily driving time may be extended to at most 10 hours not more than twice during a week. The
weekly driving time shall not exceed 56 hours and the total accumulated driving time during any
two consecutive weeks shall not exceed 90 hours.
After a driving period of four and a half hours a driver has to take an uninterrupted break
of not less than 45 minutes, unless he takes a rest period. This break can be replaced by a break of
at least 15 minutes followed by a break of at least 30 minutes each distributed over the period of
four and a half hours.
A driver has to take daily and weekly rest periods. Within every period of 24 hours after
the end of the previously daily rest period or weekly rest period a driver shall have taken a new
daily rest period. A normal daily rest period is 11 hours and the reduced daily rest period is nine
hours. A driver may have at most three reduced daily rest periods between any two weekly rest
periods. A weekly rest period is 45 hours but can be reduced to 24 hours (with compensation in
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upcoming weeks) and has to start no later than at the end of six 24 hour periods from the end of
previous weekly rest period. There are many more regulations and exceptions concerning freight
transportation in EU, but within the scope of this thesis it is not important to mention them
(European Commission 2006).
Drivers in U.S. have to follow the Hours of Service Regulations created by the FMCSA if
they drive a CMV. They are limited to 11 cumulative hours of driving in a 14 hour period, followed
by a rest period of no shorter than 10 consecutive hours. Drivers engaged in daily operations are
not allowed to work more than 60 hours within any period of seven consecutive days, or 70 hours
within eight consecutive days, after taking 34 or more consecutive hours off duty. This time must
include two periods from 1:00 a.m. to 5:00 a.m. home terminal time and may only be used once a
week, or 168 hours measured from the beginning of the previous restart. Drivers using the sleeper
berth provision must take at least eight consecutive hours in the sleeper berth plus a separate
consecutive three hours either in the sleeper berth, off duty or any combination of these two
(FMCSA 2014).
As can be seen from this comparison concerning hours of operation for truck drivers in EU
and in the U.S. the regulations are stricter in EU. Driving time is longer and rest periods are shorter
in U.S. which means that the U.S. drivers get relatively more tired and travel more miles every
day. This is likely to be one of the contributing factors of higher accident rate of heavy trucks in
U.S. in comparison with EU.
To illustrate, the driving and rest hours of a truck trip from Los Angeles to Dallas using
both, EU and U.S. regulations is provided. The assumption that both drivers are well rested after
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taking weekly rest period is in place. The total distance is 1,460 miles. The average driving speed
used for this comparison is 60 mph. Transportation starts at 12:00 a.m. on Monday.

Table 5.1: Driving time example following U.S. regulations

From
00:00 a.m.
11:00 a.m.
09:00 p.m.
08:00 a.m.
06:00 p.m.

To
11:00 a.m.
09:00 p.m.
08:00 a.m.
06:00 p.m.
07:50 p.m

11:00
10:00
11:00
10:00
1:50

Activity
Driving
Sleeper
Driving
Sleeper
Driving

Distance
660 mi
1320 mi
1430 mi

The comparison is also based on the assumption that the goods are already loaded. As
shown in Table 5.1, we assumed no problems during the transportation process, so there is no offduty time for the driver. From this table we can conclude that the time of arrival for a truck
following regulations in U.S. is Tuesday at 7:50 p.m.
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Table 5.2: Driving time example following EU regulations

From
00:00 a.m.
04:30 a.m.
05:15 a.m.
09:45 a.m.
10:30 a.m.
11:30 a.m.
08:30 p.m.
01:00 a.m.
01:45 a.m.
06:15 a.m.
07:00 a.m.
08:00 a.m.
05:00 p.m.

To
04:30 a.m.
05:15 a.m.
09:45 a.m.
10:30 a.m.
11:30 a.m.
08:30 p.m.
01:00 a.m.
01:45 a.m.
06:15 a.m.
07:00 a.m.
08:00 a.m.
05:00 p.m.
08:50 p.m.

Time
4:30
0:45
4:30
0:45
1:00
9:00
4:30
0:45
4:30
0:45
1:00
9:00
3:50

Activity Distance
Driving
270 mi
Break
Driving
540 mi
Break
Driving
600 mi
Sleeper
Driving
870 mi
Break
Driving 1140 mi
Break
Driving 1200 mi
Sleeper
Driving 1430 mi

Table 5.2 shows the time for the same example as the one before, but applying the EU
regulations. It will take only an hour more applying the EU regulations. This is mostly because of
the exception which enables the driver to prolong the driving time by an hour and shorten the daily
rest period by two hours. If a longer transportation trip is compared the time difference would
bigger.
5.2 Vehicle Regulations
Vehicle regulations are important features that affect road safety. They consist of in-vehicle
design such as digital tachographs used for monitoring hours of operation of drivers. There are
also other techniques on how to monitor the operation of heavy trucks. It is obvious that the design
of the vehicles used for freight transportation differs between EU and U.S.
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5.2.1 In-vehicle Design
The digital tachograph is used in EU. It succeeded the analogue tachograph as a result of
EU regulation that made them mandatory for all relevant vehicles manufactured after August 1,
2005. A digital tachograph system consists of a sender unit mounted to the vehicle's gearbox, the
tachograph head and a digital driver card. The sender unit produces electronic pulses as the gearbox
output shaft turns. These pulses are interpreted as speed data by the head.
The sender unit and head are electronically paired and the pulses from the sender to the
head are encrypted, therefore deterring tampering by intercepting or replicating the pulse signal in
the intermediate wiring. Other than automatically receiving speed data, the tachograph records the
driver's activity selected from a choice of modes. The 'drive mode' is activated automatically when
the vehicle is in motion, and digital tachograph heads usually default to the 'other work' mode upon
coming to rest. The 'rest' and 'availability' modes can be manually selected by the driver when the
vehicle is not in motion. Drivers are legally required to accurately record their activities, retain the
records and produce them on demand to transport authorities who are charged with enforcing
regulations governing drivers' working hours. Figure 5.1 shows the most common type of digital
tachograph used in EU. It is shown there, that the card of the driver has to be entered in the shaft
before the driving can start. There are two card shafts in the device ,so that for long distance two
drivers are needed for safe and fast delivery.

77

Figure 5.1: Digital tachograph and driver card
Source: First Class Solutions (2014)

Every driver needs to have a driver's card. The card is valid for five years, and must be
replaced at the end of this period. The card has a limited memory of approximately 28 days
(depending on usage). Once full it overwrites the oldest information on the card. The driver card
must be inserted at the begining of every shift, the only exception to this is if the card is lost, stolen
or defective.
Any driver of a CMV involved in interstate commerce must follow the hours of service
limitations and log book requirements, Part 395.8, set by the FMSCA. They developed these
regulations in order to protect everyone on the road by ensuring that drivers of commercial vehicles
stay awake and alert while driving. Changes to the regulations in April 2010 permit, and in some
cases mandate, the use of Electronic On-Board Recorders (EOBR's) for use when completing the
driver's daily log. Before that, logbooks were only to be completed by hand or with an Automatic
On-Board Recording Device (AOBRD). EOBR differs from AOBRD by using global positioning
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system to record driving information. The log must account for every hour of every day whether
on or off-duty. The driver must keep the log current to the last change of duty and keep logs from
the last eight days available for inspection at any time. The log must contain certain information
including: time spent driving, off-duty, on-duty, and in the sleeper; the motor carrier's name; the
driver's name; and the date. By law, the driver must give the motor carrier copies of completed
logs within 13 days (Becklin 2012).
5.2.2 Outside Design

The dimensions of heavy trucks are different between EU and U.S., as mentioned before.
Despite this fact, almost all trucks share a similar construction. They consist of a chassis, a cab, an
area for placing cargo or equipment, axles, suspension and road wheels, an engine and a drivetrain.
Pneumatic, hydraulic, water, and electrical systems are also present. Many also tow one or more
trailers or semi-trailers.
The main difference in heavy truck design is the cab design. The cab is an enclosed space
where the driver is seated. There can also be a sleeper provided, which is a compartment attached
to the cab where the driver can rest while not driving, sometimes seen in semi-trailer trucks. While
driving long distances, sleeper has to be present in the cab in order for the driver to take daily rest
time there, otherwise this kind of vehicle is not suitable for long distance transportations.
Cab configurations in EU and in U.S. are different. One of the most common type of cab
configuration in EU is known as cab over engine (COE) or "flat nose" (Bernstein 2008), where the
driver is seated above the front axle and the engine as shown in Figure 5.2. This design is almost
ubiquitous in Europe, where overall truck lengths are strictly regulated, but also widely used in the
rest of the world as well. They were common in U.S., but they lost prominence when permitted

79

length was extended in the early 1980s. To reach the engine, the whole cab tilts forward, earning
this design the name of tilt-cab.

Figure 5.2: Cab over engine truck
Source: Volvo (2014)

Conventional cabs are the most common in U.S. and Australia and are referred to as
American cabs in EU. As can be seen in Figure 5.3., the driver is seated behind the engine, as in
most passenger cars. This type is further divided into large cab and aerodynamic designs. A large
cab, also called long nose is a conventional truck with a long hood (six to eight feet). Aerodynamic
cabs are very streamlined, with a sloped hood and other features to lower drag.
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Figure 5.3: Conventional cab truck
Source: Kenworth Truck (2014)

Another big difference concerning truck design is the drivetrain. Common U.S. setups
include nine, 10, 13, 15, and 18 speeds. Automatic and semi-automatic transmissions for heavy
trucks are becoming more and more common, due to advances both in transmission and engine
power. In EU, eight, 10, 12 and 16 gears are common on larger trucks with manual transmission,
while automatic or semi-automatic transmissions would have anything from five to 12 gears.
Almost all heavy truck transmissions are of the "range and split" (double H shift pattern) type,
where range change and so-called half gears or splits are air operated and always preselected before
the main gear selection. Since automatic transmissions are more common in U.S., EU drivers have
to pay attention to changing gears as well as to the road ahead. On one side it may seem like a
distraction, but on the other hand it provides an activity for the driver to keep him awake.

81

5.3 Company Regulations
Company cards are used by operators to retrieve data regarding their employees driving
and rest times from the tachograph head. It also allows a company to lock information so that it
cannot be subsequently obtained by another operator.
Every road transport undertaking must hold an operator license in order to operate for hire
or reward, and one of the conditions of the license is that the operator must have a qualified
transport manager, a person who holds a Certificate of Professional Competence in Road Transport
Management (CPC). Every company also has to provide a proof of financial fitness to the agencies
responsible for issuing licenses.
The FMCSA amends its regulations to require interstate motor carriers, freight forwarders,
brokers, intermodal equipment providers, hazardous materials safety permit applicants, and cargo
tank facilities under FMCSA jurisdiction to submit required registration and biennial update
information to the agency via a new electronic on-line Unified Registration System (URS).
FMCSA establishes fees for the registration system, discloses the cumulative information to be
collected in the URS, and provides a centralized cross-reference to existing safety and commercial
regulations necessary for compliance with the registration requirements. The final rule implements
statutory provisions in the ICC Termination Act of 1995 (ICCTA) and the Safe, Accountable,
Flexible, Efficient Transportation Equity Act: A Legacy for Users, 2005 (SAFETEA-LU). The
URS will streamline the registration process and serve as a clearinghouse and depository of
information on, and identification of motor carriers, brokers, freight forwarders, IEPs, HMSP
applicants, and cargo tank facilities required to register with FMCSA (FMCSA 2014).
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In addition to the federal requirements, trucking companies are also responsible for
understanding and complying with applicable state rules and regulations pertaining to registration
of the business. In general, companies are subject to relevant state requirements for each state in
which they conduct business (this includes transportation operations passing through a state) or
where they have established a company office (Harwood et al. 2003).

5.4 Highway Design and Traffic Regulations
Structural highway design aims to ensure the road is strong enough for the expected
number of vehicles in a certain number of years. There is a certain amount of maintenance, but it
can be scheduled and is low.
Management of safety is a systematic process that strives to reduce the occurrence and
severity of traffic accidents. The man/machine interaction with road traffic systems is unstable and
poses a challenge to highway safety management. The key for increasing the safety of highway
systems is to design, build, and maintain them to be far more tolerant of the average range of this
man/machine interaction with highways. Technological advancements in highway engineering
have improved the design, construction, and maintenance methods used over the years. These
advancements have allowed for newer highway safety innovations (Johnston 2005).
Highway and transportation engineers must meet many safety, service, and performance
standards when designing highways for certain site topography. Highway geometric design
primarily refers to the visible elements of the highways. Highway engineers who design the
geometry of highways must also consider environmental and social effects of the design on the
surrounding infrastructure.
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There are certain considerations that must be properly addressed in the design process to
successfully fit a highway to a site's topography and maintain its safety. Most of there
considerations are different in EU and in U.S. This is based mostly on the differences in rules and
regulations implemented and on the surroundings in these areas. Some of these design
considerations include:


Design speed
This is a big issue, because in EU there is different speed for trucks and for other vehicles.

Maximum truck speed on a highway is set to 62.5 mph (100 km/h) and on the other hand, the
maximum speed for other users is 81.25 mph (130 km/h) in most of the EU countries. This fact is
important for road safety, because in U.S., there is the same speed limit for all users. The maximum
speed limit in U.S. differs from state to state and from highway to highway. It is set to 65 mph (or
55 mph) on most of the highways, but for example in Texas the speed limit is often 75 mph (even
80 mph on some highways). We can assume, that this fact has a strong contribution in high truck
accident involvement in U.S. Another important fact is that in U.S. trucks are allowed to use the
left lane most of the time and they can overtake each other and other road users. This is prohibited
in EU.


Number of lanes
Number of lanes is almost the same in EU and in U.S. Highways in rural areas consist of

two or three lanes depending on the volume of traffic. Sometimes additional lane for slower
vehicles can be provided in steep hills. The reason for this is that slower vehicles such as trucks
do not slow down the other users and thus prevent congestions. In urban areas around bigger cities
where the traffic is bigger highways consist of four or five lanes.
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Lane width
Lane width on a highway in EU is set to be at least 11.5 ft and in U.S. it is 12 ft. This may

not seem as a big difference, but it provides additional space for any maneuvers that need to be
done while operating truck on a highway. This can be considered as an important factor in side
collisions. For EU users this is a noticeable fact, because highways in U.S. seem more crowded
and the vehicles appear to be closer to each other, but it is only subjective opinion since the roads
are supposed to be wider based on the findings.
Some of other factors in highway design and traffic regulations include design traffic
volume, level of service, sight distance, alignment and grades, cross section and horizontal and
vertical clerance. These factors contribute to the safety of truck drivers but their impact is minimal.
Another interesting fact is the How is my driving? sign that can be noticed on many trucks
operated in U.S. as can be seen in Figure 5.4. This type of feedback from other road users is not
common in EU. There is a phone number and license plate number provided on such a sign.
Anyone can call this number and give complaints or compliments on the driving skills of the trucks
drivers. The number provided should be the number of the dispatcher. This person working for the
transportation company should write down any feedback and provide them to the company
representatives. Based on these notes they can better monitor the behavior of their drivers while
on the roads.
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Figure 5.4: How is my driving sign
Source: Embark Safety (2014)

5.5 Responsible Authorities
The Federal Motor Carrier Safety Administration (FMCSA), established in January 1,
2000, regulates the trucking industry in U.S. It headquarter is in Washington, D.C. and employs
more than 1,000 people. The primary mission of FMCSA is improving the safety of CMV and
truck drivers through enactment and enforcement of safety regulations. FMCSA is a separate
administration within the U.S. Department of Transportation. FMCSA consists of three separate
divisions which are the Offices of Analysis, Research and Technology. Their mission consists of
conducting studies, adopting, testing and deploying roadside practices and technology. They also
analyze trends, costs, injuries and fatalities in commercial truck crashes, monitoring data quality
and preparing economic and environmental analysis for rule making. The Analysis Division
monitors data quality to ensure an accurate measurement of safety performance, to provide
effective countermeasures that can be developed to reduce the occurrence and severity of
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accidents. The Research Division tries to reduce number and severity of CMV involved in
accidents and enhance the safety and efficiency of truck operations. The Technology Division’s
aim is to improve safety and security, save lives and prevent serious injuries by adopting,
developing, testing and deploying advanced information technology solutions (FMCSA 2014).
FMCSA develops standards to test and license truck drivers. The Administration
coordinates research and development to improve the safety of motor carrier operations and CMV
and drivers by operating a program for improving safety performance and removing high-risk
carriers from the highways. It also provides States with financial assistance for roadside
inspections and other safety programs. It enforces regulations ensuring safe highway transportation
of hazardous materials (FMCSA 2014).
In EU, control cards are used by member state’s law enforcement agencies to retrieve data
from the tachograph head. A control card overrides any company locks put in place by operators.
In EU, the European Commission (EC) is responsible for setting and enforcing all the rules and
regulations needed to create the environment for safe transportation. The EC strives to provide the
highest standards of safety. Road transportation is the most widely used mean of transport and a
primary cause of accidents. That is the reason, why EC has been very active in promoting rules,
technical standards and awareness campaigns to decrease the number of fatalities caused by road
accidents. (European Commission 2014).
Once these rules are implemented into the legislation of EU, it should be a priority for the
responsible agencies at the national level in all of the member states to put them into the state
legislation and use them as soon as possible. It is also important to provide feedback to the EC,
whether newly implemented legislation is effective.
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6

Suggestions for Improvements

This chapter provides a comparative analysis of the findings in the previous two chapters.
Based on the findings, suggestions for improving the current situation in freight transportation
concerning driver safety whether in EU or in U.S. will be made.
6.1 Comparative Analysis of Accident Rates
Table 6.1 consists of a comparison of accidents. The green color represents the best value
in each comparison, while red marked value is the worst. In comparison of total number of
accidents of all vehicles, the best results are in EU, where the rate is decreasing every year. In 2009
and 2010 the worst results were in Slovakia. The situation improved in 2011 and the number is
decreasing significantly since then. In 2011 the worst situation was in Texas and the number is
still increasing.

Table 6.1: Comparative analysis-part one

Fatal accidents per
thousand vehicles
registered
Fatal truck accidents
per thousand vehicles
registered
Injury accidents per
thousand vehicles
registered

U.S.
EU
Slovakia
Texas
U.S.
EU
Slovakia
Texas
U.S.
EU
Slovakia
Texas

2009
0.133
0.150
0.155
0.146
0.293
0.016
0.171
3.026
4.830
0.729
3.041
52.144
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2010
0.132
0.132
0.147
0.142
0.324
0.017
0.127
3.575
5.385
0.789
2.989
44.668

2011
0.128
0.127
0.133
0.140
0.354
0.017
0.135
3.426
6.134
0.829
2.438
39.209

2012
0.133
0.116
0.117
0.150
0.370
0.013
0.098
3.966
7.497
0.663
1.864
39.669

This first comparison does not provide statistics that concern only truck freight
transportation. It is just to show what the situation is in general concerning safety of all road users
in terms of accidents occurring on the roads each year. The next two comparisons in Table 6.1
show the situation concerning truck involvement in accidents. The situation is similar to the one
for all road users. As can be seen in the table, the best results from 2009 to 2012 were reached in
EU and the worst situation was in Texas. Texas is the largest state of U.S. in the case of area. This
means that it is also one of the biggest contributors to the total number of accidents in U.S. since
the occurrence rate of fatal accidents is more than 10 times higher in Texas. The main reasons to
this are large area, dense and long transportation network and small number of registered vehicles.
As shown in Table 6.2, the results of the comparison of accident occurrence based on time
of the week and of the day are almost the same for all four communities. From this fact the
conclusion that the use of lights during the day affects the safety only a little. As I mentioned
before, these statistics prove that this regulation lead to the decreased number of accidents in EU
during the daytime which is considered to be from 6 a.m. to 6 p.m.

Table 6.2: Comparative analysis-part two

Time of the week Weekdays
accident occurrence Weekend
Daylight
Time of the day
accident occurrence Nightime

EU
87%
13%
64%
36%
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U.S.
79%
21%
66%
34%

Slovakia
81%
19%
69%
31%

Texas
84%
16%
63%
37%

Speeding and alcohol involvement are the two factors that most of the people are mostly
concerned about. As can be seen in Table 6.3 alcohol involvement does not play an important role
in causes of accidents. A lot more attention has to be paid to the speeding of truck drivers. As
shown in the table, speeding as a factor causing truck accidents is more than twice as high in U.S.
in comparison with EU. There are many aspects contributing to this situation. I will talk about
them in other parts of this thesis.

Table 6.3: Comparative analysis-part three

Speeding ivolvement
Alcohol involvement

Over the limit
No violation
0,00 g/dL
Over the limit

EU
11%
89%
99.5%
0.5%

U.S.
23%
77%
98%
2%

6.2 Comparative Analysis of Rules and Regulations
As can be seen in Table 6.4, 13 different aspects of rules and regulations governing trucking
in EU and U.S. based on the results obtained in Chapter five. Out of these 13 aspects, only two of
them (training and medical certificate) are the same. The rest of the compared measures are mostly
concerned with driving and rest times and the design of heavy trucks or highway infrastructure.
Some of the measures compared are similar but mostly the differences are noticeable. Every one
of these issues potentially contributes to the different accident occurrence in the compared areas.
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Table 6.4: Comparative analysis of rules and regulations

Qualified training
Medical certificate
Driver Card
Daily driving time
Mandatory breaks
Daily rest period
Weekly driving time
Hours of operation
monitoring device
Cab design
Drivetrain
Speed limit
Left lane use
Driver feedback

EU
Yes
Yes (two year validity)
Yes
nine hours (10 twice a week)
Yes (45 minutes)
11 hours (nine hours three
times a week)
56 hours

U.S.
Yes
Yes (two year validity)
No
11 hours
No

Tachograph

Log book

Cab over engine
Up to 16 speeds
Different for trucks
Prohibited for trucks
No

Conventional cab
Up to 18 speeds
Same for all users
Mostly allowed
Yes

10 hours
60 hours

It is shown in Table 6.1, that the accident rate involving trucks is much lower in EU in
comparison with U.S. Based on this fact, the assumption that most of the rules that are in place in
EU have greater impact and are better in protecting the truck drivers from getting involved in road
accidents and thus also protecting all other road users. Suggestions for improvements based on
these findings are provided in the next section of this chapter.
6.3 Discussion
It is shown in Table 6.2 that qualified training and medical certificate requirements are
similar in both EU and U.S. There might be only slight differences on how the tests are done.
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Speeding as a factor of truck accidents is more than twice as high in U.S. in comparison
with EU. This is an alarming fact that needs closer attention from the responsible authorities. There
are several factors contributing to this situation that need to be changed. The main factor is the
wage structure. In EU it is strictly prohibited to pay drivers by distance. The most common type
of wage is hourly rate. In U.S., paying the drivers by miles they drive is used in almost all the
companies. This means that U.S. drivers will try to drive as long distance as they can every day to
earn as much money as possible. Normally, the wage is somewhere in between 0.30 and 0.39 cents
per mile. Each driver drives about 3,000 miles every week. The U.S. agencies responsible for this
should examine this aspect and change to hourly wage to discourage speeding and accidents.
Road transportation of goods in EU accounts for 46% in comparison with 30% in U.S.
Since there are other available modes it would be a good idea to distribute some of the goods
transported by trucks to other modes such as rail or pipeline. Rail transportation in EU is underused
as only 10% of goods are transported by this mode. It should also take a larger part in intermodal
moves with road transportation.
EU has considerably denser highway network per 1,000 km2 than U.S. On the other side,
U.S. highway system used to be the largest highway system in the world in terms of distance in
one country based on the facts from 1996. Since then there has been a stagnation (or only small
increase) in building new highways and thus highways built in the past are becoming more
congested as number of registered vehicles (not only trucks) slowly raises every year.
Another important factor is driving time regulations. In EU, the daily driving time is nine
hours (at two times a week it is possible to increase to 10 hours). In U.S. the daily driving time is
11 hours. Comparing to the normal working time for office workers which is around eight hours,
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U.S. truck drivers work up to three more hours per day. But the worst aspect of this is there is no
regulation of breaks for U.S. drivers. They can drive 11 hours continuously. In EU, every driver is
allowed to drive at most 4.5 hours before taking a 45 minutes break. This is an important factor
that should be implemented in U.S. regulation. This goes hand in hand with mileage based wages.
Drivers in U.S. should be forced to take a break after certain number of hours driving. It is
important to take some rest in order to stay awake and to be able to pay attention to the road
conditions.
Monitoring the activities of drivers also differs between EU and U.S. In EU, tachographs
have to be installed in every vehicle over 3.5 tonnes performing freight transportation. On the other
side, in U.S. devices for tracking the driver are not mandatory. It means that drivers can still use
log books, where they are supposed to record the times and activities they are doing. Driver can
easily fail to comply with the right way of recording the data into the log books. For example,
Mesilla Valley Transportation Company in El Paso, Texas, is one of the few U.S. companies that
use a device similar to the tachographs used in EU. This device tracks all of the activities of the
driver and automatically sends it to the safety department of the company. These data are stored
for at least two months. It is done for every truck the company owns. Also these devices are used
for communication between the driver and the dispatcher. Another good thing about this device is
the fact, that there is a limiter installed which limits the truck to a maximum speed of 62 mph (100
kmh). This is a good example of how the driver should be tracked nowadays. The responsible
authority should make the use of these devices mandatory for all the trucks registered in U.S.
One of the important factors of road safety is to see and be seen on the road. Based on this
fact the need for lighting equipment on trailers is in place. We can divide them into basic and
additional equipment. Tail lamps, stop lamps, rear turn signal lamps, rear and front side reflex
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reflectors are considered as basic equipment. They are used to indicate vehicle’s presence and
length. In U.S., they are used by drivers as a sign of slowing down while going up the hill and
decreasing speed as well as if there is an unexpected situation ahead in order to warn other users
of potential danger. In U.S., there are additional mandatory requirements for equipment. This
includes rear upper body marking, bumper bar marking, rear lower body marking and side marking
(NHTSA 2012). On the other hand, in EU only basic equipment is mandatory. There is a possibility
to put additional lights on the trailer but it is up to the company (MDPT SR 2009).
Evolving technological advancements have great potential for improving the safety of
trucking operations and truck drivers. Number of safety and security proposals are developed by
truck producing companies. These systems are being developed in order to protect truck drivers as
well as other users of the network. Their impact is not noticeable right now. In the next years to
come most of them will become a part of all the new vehicles built either in EU or U.S. Few of
them are:


Lane departure warning systems which monitor the position of a vehicle within a lane
and are set to warn the driver if the vehicle deviates or is about to deviate outside the
lane unexpectedly.



Collision warning systems (CWS). This system monitors the roadway ahead and is
supposed to warn a driver when potential danger such as another vehicle or object is
detected in the same lane.



Adaptive cruise control (ACC) systems are in-vehicle electronic systems that can be
integrated with CWS and can automatically maintain a minimum following interval to
the vehicle in front in the same lane. If there is no vehicle ahead it works as a
conventional cruise control so the speed is set by the driver.
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Rear object detection systems which detect moving and stationary objects located
within a specific area behind a commercial motor vehicle while it is backing up.
Currently used systems can be integrated with other sensors such as side object
detection sensors to cover other blind spots around the vehicle. European Commission
estimated that blind spot problem causes about 500 fatalities a year on Europe's roads.
Because of this problem a directive that requires rear-view mirrors to be upgraded to
reduce this blind spot was implemented (European Comission 2006).



Tire pressure monitoring systems that automatically detect and relay tire air pressure
information through sensors attached to the tires, wheels or valve stems. They might
be integrated with tire pressure equalizer or maintenance systems that monitor and
automatically inflate tires to a specific tire pressure. This can be a valuable aid for
proper tire maintenance that will enhance the safety of truck operations and drivers.



On-board brake stroke monitoring systems can detect major brake problems in real
time. They use sensors located at each brake actuator to monitor pushrod travel and
determine if a brake on air-braked vehicle is over-stroking, not releasing or inoperative
and then display the existence and location of the problem to drivers.



Vehicle stability systems (VSS) monitor lateral acceleration from on-board sensors to
reduce rollovers due to excessive speed in a curve and prevent loss of control crashes
due to instability of a truck. They can be used as passive (warning of potential
instability) or active systems (intervene by reducing the throttle and applying different
brake pressure in order to correct instability) (Burks et al. 2010).
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6.4 Suggestions
Suggestions for EU:


Make it mandatory to use flashing lights while going slow (for example while going
up the hill) in order to warn other road users of potential danger coming ahead in high
speeds.



Use conventional cab design which is safer for truck drivers, because they are not
seated directly on top of the engine. Conventional cab design also has better
aerodynamics that leads to fuel savings.



Provide a feedback channel for other road users through the provision of company’s
telephone number at the back of the trailer (the number of dispatcher or other company
representative, not the driver).



Use other modes of transport (rail transportation or pipelines) since almost half of the
goods is transported by truck transportation.



Promote the use of intermodality.

Suggestions for U.S.:


Change the type of wages (from mileage based) that are in place right now, because it
has bad effects on the driving style of the drivers.



Revise driving time regulation. The current rule allows long driving times every day
(11 hours per day) with no mandatory break.



Make it mandatory to use some kind of tracking device (for example tachographs) since
the use of log books is out of date and is subjective.



Limit the speed of trucks by the use of a speed limiter.
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Restrict trucks from using left lanes whenever possible and overtaking each other and
other road users.



Establish a lower speed limit for trucks on highways compared to cars in order to
decrease the number of accidents caused by speeding factor.



Implement zero alcohol tolerance for professional drivers even though alcohol
involvement in truck accidents is present in only small percentage of all the accidents.



Use winter tires for all of the trucks when the temperature drops to the freezing point
anywhere along the route of the transportation.



Use lights at all-time even though the difference in crash rates concerning this factor is
not big. This should apply to all of the users since the most important feature on the
road is to see and be seen by others.
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7

Conclusions

7.1 Research Findings
The research that has been done in this thesis focuses on the main differences between EU
and U.S. in terms of truck safety. The comparisons of these two communities were done based on
many factors such as truck operation statistics, road networks, accident occurrence and truck
transportation rules and regulations. Some interesting facts were found out as a result of the
comparisons. Since there are many differences in the overall situation in truck transportation in
EU and U.S., several suggestions for improvements were made for both communities.
Road transportation is playing an important role in almost all of the freight moves and
provides heavily into economies. It has the highest share in the modal division of transported
goods. The use of trucks of any size and capacity is irreplaceable and through the expansion of
roads and highways even places which are remote can be easily accessible by trucks. Since the
transport of goods by road has increased in weight and volume over the years it is obvious that the
number of goods vehicles carrying those goods has also risen over this period of time.
Cooperation of all drivers is crucial in the prevention of accidents. From this situation
comes a need for control of road transportation of goods by all the responsible authorities. Road
traffic safety refers to the methods and measures for reducing the risk of a person using the road
network being killed or seriously injured. The relatively low level of fatalities in rail, sea and air
transport accidents either in EU or in U.S. stands in sharp contrast to the number of road fatalities
that occur every year. Major progress has however been made in road safety, having as a result a
noticeable yearly decrease in road fatalities throughout the years. Numerous initiatives are
underway, for example, to raise awareness and to make trucks technically safer. The number of
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accidents is a good safety indicator. Decrease in truck related accidents in EU is encouraging.
There is still a need to enforce innovative rules and regulations in truck transportation to minimize
this number.
Based on the analysis of accident statistics from EU and U.S., it was found that the situation
in EU is better than in U.S. in terms of accident rates over the period of four years from 2009 to
2012. Even though total number of fatal accidents in EU and U.S. is very similar there is a big
difference in the number of fatal and injury accidents involving large trucks. Road accidents are
caused mainly by drivers when they neglect or refuse to follow laid down rules, signs and
regulations concerning the use of roads. It was concluded that the regulations that are in place in
EU are much stricter and thus provide a better background for attempts to reduce number of truck
accidents occurring on the roads each year.
As can be seen in the previous chapters, there is a strong need to regulate truck industry
more strictly in U.S. There are several factors mentioned in the recommendations which might be
a good starting point in an attempt to reduce number of fatal truck accidents in U.S. in next years.
7.2

Contribution
This thesis provides a better insight into the problem of truck safety by comparing different

attributes of road transportation in EU and U.S. Since the study of this type has not been done
before it can be a good source for evaluating the regulations that are in place in EU and U.S. right
now. The comparison of truck accidents between EU and U.S. as well as between Slovakia and
Texas can be used as a good source for future research. Suggestions should lead to improvements
in crash rates as they would provide safer, stricter and more controlled working environment in
truck transportation.
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7.3

Recommendation for Future Research
The future research could be focused on the analysis of other factors that contribute to the

number of truck accidents occurring on the roads every year in both communities, the EU and
U.S. For future work, there is a need to analyze whether new technological advancements in truck
safety have a positive impact on the number of accidents. Also, the comparison with other
countries, such as China or Russia could provide a better understanding of this world wide problem
and the regulations that are in place in other countries might provide some good ideas for possible
enhancements. Since there is no uniform database of road accidents in EU, it would be appropriate
to propose a new structure of database that keeps track of all the statistics of road accidents.
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